An increase in the intracellular pH of fertilized eggs of Xenopus laevis is associated with inhibition of protein and DNA syntheses and followed by an arrest of embryonic development.
In many systems, events participating in cell division are controlled by intracellular pH (pHi). In Xenopus eggs, fertilization is accompanied by an increase in pHi which occurs concomitantly with an increase in protein synthesis and a reinitiation of DNA synthesis, leading the embryo to cell division. In this paper, we have shown that increasing pHi of fertilized eggs from 7.8 to 8.2 by using weak bases produced an arrest in embryonic development. Such a change in pHi was accompanied by a severe inhibition of both protein and DNA syntheses. In order to discriminate between a direct effect of pHi and a pH-independent effect of weak bases on these biosyntheses, the situation was studied in vitro. For this purpose, cytoplasmic extracts were used in which weak base addition did not produce any change in pH. Under these conditions, protein synthesis was not inhibited, suggesting that pH is probably one of the events implicated in the regulation of protein synthesis. On the other hand, DNA synthesis was inhibited by weak bases in vitro, without any change in pH intervening.